Single factor experiments
Humic acids yield (Y %) is defined as the weight percentage of the humic acids (W HA ) relative to the weight of raw coal sample (W R ) (Eq. (1) 
Orthogonal array experiment
According to the preliminary results from single factor experiments, the measurement range of each factor has been confirmed (Table S1 ) and will be optimized in orthogonal array experiment (L 9 3 4 ).
There are two important parameters in orthogonal array experiment: K ji and R j .
K ji is defined as the sum of humic acids yield at all of the levels (i = 1, 2, 3, Table S1) for each factor (j = A, B, C, D). The mean value of K ji is used to determine both the optimal level and the optimal combination of factors. R j is defined as the difference between the maximum and minimum mean value of K ji and used for evaluating the significance of factors. 2 As shown in Table S2 , the best reaction condition is A3B2C3D2 i.e. 5.0 g dried coal sample and sodium hydroxide solution (300 mL, 0.21 mol/L) are mixed to react for 120 min. 
